frequently associated with 'sickle cell crises' and acute episodes ofjoint pain. In older children and adults these infarcts occur particularly in the femoral and humeral heads and in the spine. The former lesions show a classical pattern of bone necrosis, culminating eventually in severe degenerative joint changes. The spinal infarcts, sometimes observed incidentally in asymptomatic individuals, produce characteristic central depressions in the vertebral plates. In infants, however, infarction is more common in the small bones of the hands and feet, generally accompanied by small cortical defects and painful overlying swellings of the soft tissues. These lesions may also become the sites of infection, usually by salmonella organisms of the paratyphoid B group, harboured endemically by the patient. At this stage radiological differentiation between infarction alone and infarction with superadded infection may be extremely difficult. In older children similar infection of infarcts in long bones is more common, often with prominent sequestrum formation. These changes may be excessively florid, resembling the gross patterns of pyogenic osteomyelitis observed in the preantibiotic era. With treatment, however, they may resolve with startling rapidity.
Dr Michael Coplans (St George's Hospital, London SWJ7)
Sickle Cell Problems -Anesthetics Abnormal hamoglobins leading to sickling occur most commonly in those of African stock. They are found in Central and North Africa (20 %), in the negro population of the USA, the West Indies (8 %) and rarely in parts of India and Greece.
The state of sickling is provoked by both hypoxeemia and acidosis and the anaesthetist may inadvertently produce these. If sickling does occur the resultant stasis will produce local hypoxia and acidosis causing further sickling. Recognition of the sickle state is therefore of particular importance to the anesthetist as its presence will have an influence on the management of the preoperative, operative and postoperative periods to minimize the risk of sickling.
The common sickling states are: (1) AS haemoglobin or sickle cell trait.
(2) SS hemoglobin or sickle cell disease.
(3) SC hemoglobin or sickle cell C disease.
(4) S/T hemoglobin or sickle-cell a thalassaemia.
As the sickling tendency depends on both the proportion of HbS in the cell, and the nature of other hemoglobins present, SS anamia where there is at least 95 % HbS, and SC disease, are the major anesthetic risks.
Ideally all 'at risk' patients in this country should be systematically and routinely screened and issued with a record cardwhether positive or negative. Those who are positive should then be accurately typed by electrophoresis.
In emergency situations, if rapid electrophoresis is not available, a positive sickle test with low Hb or the presence of target or other abnormal cells should suggest SS or SC disease. Searle (1973) compared the risks of general anaesthesia in patients with AS trait with those with SS, SC or SJ3T disease. In a review of the literature he recorded only 4 deaths in 513 AS patients, but in 144 with one of the other sickling states there were 11 deaths. He concluded that those with AS trait could be considered as a normal risk whereas those with serious sickle disease needed careful preparation and management.
Preoperative Management (1) The elimination of foci of infection and the correction of any nutritional deficiencies.
(2) The correction, if possible, of anemia. Blood transfusion, however, produces bone-marrow depression, a high incidence of transfusion reactions and increased viscosity without optimal oxygen carriage and release. For these reasons Browne (1965) advised against transfusion unless the hiemoglobin was 4 g/100 ml or less and recommended the use of fresh blood or low molecular blood substitutes. Most authorities, however, consider that transfusion is essential if the hemoglobin is 5 g/100 ml or less, and Gilbertson (1965) indicated the possible value of exchange transfusion.
(3) The prevention of sickling by reduction of the percentage of deoxygenated HbS: (a) By oxygen therapy, but this is only of short term benefit. (b) By alkalinization which increases the avidity of the hemoglobin for oxygen and may slightly reduce the oxygen tension at which sickling occurs. Howells et al. (1972) recommend routine preoperative preparation with either oral sodium bicarbonate (0.5-1 g/kg per day) or 3.3 mEq/kg per hour intravenously for 90 minutes. Searle (1973) held that alkalinization should be reserved for cases with established acidosis. (4) The administration of urea, which breaks down the tactoids of HbS, but this is not recommended in a disease characterized by poor renal function.
(5) The use of low molecular dextran to reduce blood viscosity. This is probably of value.
Anwsthetic Management
Liberal oxygenation, generous ventilation, the avoidance of cooling and the maintenance of the blood volume by dextran or minimal blood transfusion are the keynotes to successful anxsthesia in patients with any of the sickling states. Tourniquets should always be exsanguinating and surgery rapid and expert.
Postoperative Management
A recovery ward where expert detailed supervision and blood gas analysis can be carried out should be available. Oxygen should be used for the first 24 hours and there should be no hesitation in using artificial ventilation whenever there is the slightest respiratory inadequacy. Circulatory stasis and cooling should always be avoided.
Conclusion
The balance of opinion at the present time would seem to indicate that complex methods ofmanagement based on theoretical considerations do not appear to offer any proven practical advantages over the simple commonsense measures that any anasthetist would automatically adopt to counteract the natural characteristics of the disease. 
Management of Sickle Cell Disorders
With the increase in the immigrant population the management of sickling disorders is no longer an uncommon problem within these shores. In people of African descent the carrier or trait form has an incidence of approximately 1 in 10 and the disease occurs in approximately 1 in 400; the sickle gene occurs sporadically in people from the Mediterranean and Middle East areas.
The advances in knowledge from both electron microscopy and X-ray crystallography have increased our knowledge of the molecular events causing the cells to sickle. Ms a result of the substitution of glycine by valine in the sixth residue of the f-chain the sickle haemoglobin molecules aggregate in a regular geometric pattern to form tactoids when the molecule is deoxygenated (Perutz 1970) . Such aggregation does not occur in the oxygenated state. The tactoid formation distorts the red cell into the rigid well known sickle cell predisposing it to sludge in the small vessels, leading to microinfarcts and to the cell's own premature destruction and hmmolysis. From this brief description of the molecular and cellular events of the sickling phenomenon, factors which tend to cause deoxygenation of the hemoglobin molecule would be expected to predispose to the sickling phenomenon; for clinical purposes these are hypoxia, acidosis and fever. Coupled with these factors is dehydration which, by causing stagnation of blood, predisposes to sludging in vessels as well as localized hypoxia and acidosis which all contribute to establishing a crisis.
Management
In managing patients with sickle hemoglobin it is first important to differentiate those who have the trait form and hence are usually symptom-free from those who have a sickle cell syndrome (this includes homozygous sickle cell disease, hemoglobin SC disease and sickle cell / thalasswmia). As the commonly performed solubility test (Sickledex) only indicates the presence of sickle hemoglobin it does not reliably differentiate between these conditions. The various sickle cell syndromes are characterized by a raised reticulocyte count under normal conditions as distinct from the trait condition in which there is not a continuing hemolytic state (Table 1) . It should be noted that a normal or near normal hmmoglobin concentration does not necessarily signify a milder condition or that the patient has the trait condition; this particularly applies to hemoglobin SC disease where the haemoglobin is often within the normal range. These three simple tests can therefore be used as a guideline for management,
